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Define Coordinate Geometr 


The study of geometrical shapes in 
a plane is called plane geometry. 
Coordinate geometry is the study of 
geometrical shapes in the Cartesian plane 
(coordinate plane). 

We known that a plane is divided 
into four quadrants by two perpendicular 
lines called the axes intersccting at origin. 
We hâve also seen that there is onc to one 
correspondence between the points of the 
plane and the ordered pairs in R x R. 


Finding Distance between two points 


Let P(x { , y, ) and Q(x 2 ,y 2 ) be 

two points in the coordinate plane where d 
is the length of the line segment PQ. i.e. 
!PQI = d. 

The line segments MQ and LP parallel to 
y-axis mect x-axis at points M and L, 
rcspeclively with coordinates M(x 2 , 0) and 
L(x ,,()). 


The line-segment PN is parallel to x-axis. 



In the right triangle PNQ, 

IQNI = I y 2 ~ y\ I and IPNI = lx~2 - xJ. 
Using Pythagoras Theorem 

{PQ) 1 =(pn) 2 =(qn) 2 

=> d 2 = I x 2 -X[ I 2 +1 y 2 - >’[ I 2 

=> d = ±^\ x 2 -X| I 2 +1 y 2 - y { I 2 

d = \j\x 2 - x, I 2 +1 y 2 - y! t 2 

since d > 0 always. 

Using the distance formula, find 
the distance between the points. 


(i) 

P(1 , 2) and Q(0,3) 

(ü) 

S(— 1, 3) and R(3, -2) 

ISolutions US 


(i)IPQI = 

7(0-l) 2 +(3-2) 2 

— 

V(-l) 2 +(l) 2 = N /m= V2 

(ii)ISRI = 

x/(3 — ( — l)) 2 + (—2 — 3) 2 


= V(3+l) 2 +(-5) 2 =-y/l6+25= \[4Ï 


Collinear or Non-collinear Points in the 


Two or more than two points 
which lie on the same straight line are 
called collinear points with respect to that 
line; otherwise they are called non- 
collinear. 

Let PQ be a line, then ail the points 
on line m are collinear. 






In the given figure the points P and 
Q are colîinear with respect to the line m 
and the points P and R are not colîinear 
with respect to il. 
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Let P, Q and R be three points in 
the plane. They are called colîinear 

If IPQI + IQRI = IPRI, otherwise 
they are non-collinear. 


Exàmple 


Using distance formula show that 
the points. 

(i) P(— 2,— 1), Q(0, 3) and R(l, 5) are 

colîinear. 

(ii) The above P,Q,R and S (1,-1) are 

not colîinear 

Sol. By using the distance formula, we 
11 nd 


|PQ| — -y/tü+2) 2 +(3 + I) 2 


= J 4 + 1 6 = n /20 = 2 75 


|QR| = V(1-0) 2 h-(+5-3) 2 
= n / Ï +4 = S 

\PR\ = J(\+2) 2 + (5 + }) 2 

= n/9 + 36=V45 =3n/5 
Since j PQ| + |QR| = 2^5 + JK 

= 3 Js =|PR| 

points P, Q, R are colîinear. 

(ii) The above points P,Q,R and S (1,-1) 
are not colîinear 


Sol lPSI=V(-2-l) 2 +(-l + l) 2 
= n /(- 3) 2 +0 =3 
Since I QS I = X /(I - 0 ) 2 + (- 1 - 3) 2 
= /l+Ï6 = n/17, 
and I PQ l+l QS l#l PS I, 
Therefore Ihe points, P,Q and S are 
not colîinear and hence, the points P, Q, R 
and S are also not colîinear. 

A closed figure in a plane obtaincd 
by joining three non-collinear points is 
called a triangle. 

In the triangle ABC" the non- 
collinear points A, B and C arc the three 
vcrtices of the triangle ABC. The line 
segments AB, BC and CA are called sides 
of the triangle. 



If the lenglhs of ail the three sides 
of a triangle are saine, then the triangle is 
called an équilatéral triangle. 


The triangle OPQ is an équilatéral triangle 

f 1 ' 


since the points 0(0,0), P 

i S A 


V 2 


,0 and 


2V2 ’ 2n/2 


are not colîinear , where 


IOPI 


I 

lî 


IQOI = 


2/i 


..VL' 

2V2 


14 

8 8 


I PQI= 


Q ( 


2V2 V2 


V3_ 

2V2 


-0 


1-2 

^U>/2 


2 / ÎZ ^ 

2v/2 


v + ' V3 


V' 


1 . 1 - /£ 
8 + 8 V 8 


i.e., IOPI = IQOI = !PQI=— , a real number 

V2 

and the points 0(0.0), 


Q 


1 


VL 

2V2 ’ 2V2 


andpf -~ t 0 


are not 


collinear. Hence the triangle OPQ is 
équilatéral. 



An isoscelcs triangle PQR is a 
triangle which has two of its sides with 
equal length while the third sidc has a 
different length. 



The triangle PQR is an isoscelcs 
triangle as for the non-collinear points 
P(— 1,0), Q(l, 0) and R(0, 1) shown in the 
following figure. 



I PQI = n /( 1-(-1)) 2 + (0 - O) 2 = v '(l + l ) 2 +0 = -J 4 = 2 
I QRI=n/(0-1) 2 +(!-())' =yj(- l) 2 + l 2 =Vl + i =yjï 
I PR I = \J(Q •- (•- 1 )) 2 h- ( 1 - 0) 2 = Jî+Ï = sfî 

Sinee I QRM PRI = >/2 and I PQI = 2* 
so the non-collinear points P, Q, R form an 
isoscelcs triangle PQR. 



A triangle in which one of the angles has 
mcasure equal to 90" is callcd a right angle 
triangle. 



Lel 0(0, 0), P(— 3, 0) and Q(0, 2) be three 
non-collinear points. Verify lhat triangle 
OPQ is right-angled. 

I OQI = yj(Q — O) 2 + (2- O) 2 =V?=2 
IOPI=7(-3) 2 +0 2 =y/9 =3 
I PQI = V(-3) 2 + (-2) 2 = s/Ô+4 = VÏ3 




f OQI 2 +1 OP! 2 =(2) 2 + (3) 2 =1 3 and! PQ! 2 =1 3 
Since 

i OQ! 2 +1 OPI 2 = I PQ! 2 , therefore ZPOQ =90° 
Hence the given non-collinear points form 
a right triangle. 


Scalene Triangle 


A triangle is called a scalene 
triangle if measures of ail the three sides 
are different. 



Show that the points P(l, 2), Q(-2, 1) 
and R(2, 1) in the plane form a scalene 
triangle. 



a 

!PQ!=7i 

(— 2-1) 2 + (1— 2) 2 

=>/(- 3) 2 

: +(-l) 2 => /9 + l=Vîô 

1 QRI= ^ 

f(2+2) 2 +(l-l) 2 

= a/4 2 +0 2 = V4 2 = 4 

and 

1 PRI=V( 

2— l) 2 +(l-2) 2 

= V l 2 + (-l) 2 = A /l 2 +l 2 = 72 


Hence I PQI= VÎÔ,I QRI=4and! PRI = sfï 


The points P, Q and R are non-collinear 
since, I PQ!+I QRI>! PRI 


Thus the given points form a scalene 


triancrlp 



If A(2, 2), B(2, -2), C(— 2, -2) and 
D(-2, 2) be four non-collinear points in 
the plane, then verify thaï they form a 
square ABCD. 



Since ! ABI=^/(2-2) 2 +(-2-2) 2 

= /o 2 + M) 2 = 716=4 

I BC\=yj (—2 - 2) 2 + (—2 + 2) 2 

— V ( — 4) 2 +0 2 = \f\6 = 4 

I CDI = ^/(-2 - (—2)) 2 + (2 - (-2)) 2 

= a / (- 2 + 2) 2 +( 2 + 2) 2 

= 7 0+16 = 7Ï6=4 

I DAI=V(2+2) 2 +(2-2) 2 

= a /(+ 4) 2 +0=VÏ6 =4 
Hence !ABf = IBCI = ICDI = IDA! = 4 




Aiso ! ACI=7(-2 - 2) 2 + (-2 - 2) 2 

= VÏ6 + 16=>/32=4V2 

Now I ABI 2 +1 BCI 2 =(4) 2 +(4) 2 =32, and 

|AC| 2 = (A\fl) 2 = 32 

Sincel ABI 2 +1 BC! 2 =1 ACI 2 , 


îherefore ZABC = 90° 

Hence the given four non-collinear points 
l'orm a square. 
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A figure fonned by four non-collinear 
points in the plane is called a 
parallelogram if 

(i) its opposite sûtes are of equal length 

(ii) its opposite sides are parallel 

(iii) measure of none of the angles in 90° 

Show that the points A(-2, 1), B(2, 1), 
C(3, 3) and D(-l, 3) forai a parallelogram. 


Solution: 
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By distance formula. 


I ABI = + 

= 7^ +0 =\/Ï6= 4 

ICDI=7(3+l) 2 + (3-3) 2 
= V 4 2 +0 = VÎ6-4 
I ADI=7(-l + 2) 2 +(3— l) 2 
-7^ + 2 2 =^+4=>/5 
IBCI=V(3-2) 2 + (3-l) 2 

Since 

IABI=ICDI = 4 and IADI=IBCI = \/5 

So opposite sides of the quadrilatéral 
ABCD are equal. 

Aiso IACI = /(3 + 2) 2 + (3 -l) 2 

— 7(5)” +2‘ = ,{25+4 = V29 
Now 

I ABI 2 +IBCI 2 = 1 6 + 5 = 2 1 and IACI 2 = 29 


ëfinë fiarallelb 


ram 



Since in triangle 
ABCJABi' -t-IBCI 2 +-IACI 2 

Therefore measure of angle at B A 90" 

Hcnee the given points forai a 
parai Ic/ogram. 



Lct P, (x , , Vj ) and P 2 (x, , y, ) be 
any two points in the plane and R(jc, y) hc 
a raid-point of points P. and P ? on the 
dne-segment ’ j P 2 as snown in the figure 


km.. 


^2 i * ' < y 7 ) 


N(x v v) 


x'<~ 



If line-segment MN, parallel to x- 
axis, ha,s ils mid-point R(x.v), 


then 


2x—Xt + ,v-> -> x 


y, + y- 


r-X| 

5.+£? 
2 


vSiniiiady, y =s- 

' T 
/ 

T h u s the point R_( n. y) 

f x \_^ *2 yj "i V 2 ^ 


R 


is the mid-point of the 


\ 2 2 ) 

■>o; nts P, (je, , y, ) and P 2 (,r 2 , y 2 ) . 


Find the mid-point of the line 
segment joining A(2,5) and B(-l, ]). 


Solution 


then. 


11 R{£ y) is the desired mid-point 


„_2-l 1 -, i 5 + 1 6 -, 

-ï— — =— and y— — -=- = 3 

2 2 '22 


Hencc R(x, y)= R 


\ 


(y 3 , 


grjgHÎ 

Let ABC bc a triangle as shown 
below. Il M|.M 2 and M 3 are the middle 
points o f the line-segments AB, BC and 
CA icspectively, find the coord inates of 
Mj, M2 and M 3 . Also détermine the type 
of the triangle M|M 2 M 2 . 

0(5.8) 



Midpoint of 4g- 


M, 


-3 + 5 2+8 


Midpoint of bc=m- 


AC 


v 2 2 J 

5 + 5 8 + 2 

2 ’ 2 j 

and Mid-point of 

=mJ 5 ~ 3 2+2 


-M, (1,5) 
= -VI 2 (5,5) 




: M 3 (1,2) 



The triangle M|MjM? has sides 
with length, 

IM,M 2 I= 7(5-D 2 + (5-5) 2 


J4 2 +0 =4 


.(/) 


! M 2 M 3 1= \/< (1 - 5) 2 T (2 - 5) 2 

= Vm) 2 +(-3) 2 

= yfï 6+9 = V25 = 5 (h) 

and ! M,M 3 1= “ >) 2 + (2-5) 2 

= -i/o 2 +(— 3) 2 = 3 (ri/)' 

AU the lengths oi : the threc sides 
are different. Hence the triangle M1M1M3 
is a Scalene triangle. 

I.ct 0(0,0), A(3,0) and B(3,5) hc 
three points in the plane, if Mj is the mid 
point of À B and M ? ol OB. then show that 


IM, M, l=— I OA! 
1 7 


By the distance formula the 
distance 

1 OAi= y/(3-0) 2 +(0-0) 2 = 7? =3 
The mid-point of AB is: 


M, = M, 


"3 + 3 5 + 0 Y _( 3 5 A 

~2 ’’ 2 j~X , 2 

The mid— point of OB is: 


M 2 = M 2 


f 3 + 0 

5 + 0) 

'3 5" 

l 2 

’’ 2 y 

<2% 
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IM,M 


3 A 2 (5 5Ÿ 


-3 + 


> lvl 2 i= \!l'rM t 
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vU 


_3 \ 2 19 ” 3 

' +0--./- +0 =- 

3 4 2 


= - I OA 1 
2 

Let F(jC[, Vj) and Q(a 2 ,v 2 ) bc any two 
points and their midpoint be: 


M 


xi+x 2 y, + >- 2 


Then M 


v 2 2 J 

(i) is at equai distance from P and Q 
i.e. ( IPM!=iMQI 

(ii) is au interior point of the line 
segment PQ. 

(iii) every point R in the plane at equai 
distance from P and Q is not their mid 
point. For example, the point R(0,1) is at 
equai distance from P(~3, 0) and 0(3. 0) 
but is not their mid-point. 

i.e., |RQi=/(()-3) 2 +(l-0 ) 2 


= Vc-3) 2 CD 2 = a/9+T = Vïô 

IRPI=-y/(0+3) 2 +(l-0) 2 

= ^3 2 + 1 2 = VÏÏ) 


And midpoint of P(-3,0) and Q(3, 0) is 


Where x= 


-3 + 3 
2 


= 0 



0+0 

2 " 



The point (0, 1) * (0, 0). 

(iv) There is a unique midpoint of any 
two points in the plane. 


Exercise 9.1 


Ql. 

a) 

Sol. 


b) 

Sol. 


c) 


Find the distance between the 
following pairs of points 

A(9,2),fi(7,2) 

Afi 1 = 14 

d) A(-4,V2), fi (-4, -3) 

|^ B | = V(^2-^) 2 +(3'2 + ^) 2 

Sol. |Afi| = ^(x 2 — jc,)* +(y 2 - .y) 

j 

= > /(7-9f+(2-2) 3 

= - \/( _4+4 ) 2 +( - 3-V2) 

= a/(-2)"+(0 f 

^ CAv ^ * 

= 2 

= ^0) ! + (-3-72 f 

A (2, -6), Zî(3,-6) 

=(3 +Æ) 2 

\AB\ = ^(x 2 -x,) 2 +(y 2 - y] f 
= 7(3-2) î +(-6+6) 2 

=M + (°f 

= 3 + V2 

(e) A (3,-1 1), fi (3, -4) 

Sol. |AB| = \j(x 2 ~x l ) 2 + (_y 2 - y, f 

=VT 

= n /( 3-3) 2 +H-(-11 )f 

= 1 

A(-8, l),fi(6, 1) 

i 

= ^(Q) 2 + ( lÿ=f(7Ÿ=l 
. (f) A(0,0) B(0,-5) 

A5 bv(*2-*i) 2 +(>'2-:vir 

| AB =sj(x 2 - jc,) 2 + (y 2 - y, ) 2 

= -^(6 + 8) +(l-l) 

Sol. =7( 0-0) 2 +(-5-0) 2 

= a/(14) 2 + («) 2 

= Vo+(-5) 2 = V(5) 2 =5 


Sol. 



Q2. Let P be the point on x-axis with 
x-coordinate a and Q be the point on 
y-axis with y-coordinate b, as given 
below. Find distance between P and Q. 

i) a = 9 , b - 7 

\PQ\ = J(9) 2 + (77 = V8 1 + 49 - 7Î3Ô 

ii) a~ 2, b = 3 

|PG| = >/{2) 2 +(3) 2 =74+9 = >/Ï3 

iii) a - -8, b - 6 


Ql. Show whether the points with 

vertices (5,-2), (5,4) and (-4,1) are 

vertices of an équilatéral triangle or an 
isosceles triangle? 

SOL. Let P(5,-2) , Q(5,4), R(-4,l) 

\PQ\ = J(5 - 5) 2 + (4 + 2) 2 = V(0) 2 + (6) 2 = 736 = 6 
| fi «| * ^(- 4 - 5) 2 +( l - 4) 2 = 781+9 = 790 

|PK| = ^(-4-5) 2 +(l + 2) 2 =781+9 = 790 
Since \QR\ = )P/?| = 790 and 
\PQ\ = 6*790 

So the non collinear points P,Q,R form 
an isosceles triangle PQR 
Q2. Show whether or not the points 
with vertices (-1,1), (5, 4), (2,-2) and 

(-4,1) form a square. 

Sol. Let +(-l,l) ? s(5,4),c(2,-2),D(-4,l) 

Since jAfi| = ^(5 + l) 2 +(4-l) 2 

= 7b 2 +3 2 =736+9 = 745 


\PQ\ = ^(-8 ) 2 +(6 J = V64+36 = 7ÏÔÔ = 10 

iv) a = -2, b~ — 3 

|P0| - ^/(-2) 2 + (-3)* = 74^9 = 7Ï3 

v) a- 72, 6 = 1 

|P<2| = ^(72)' +(1) 2 = 72TI = 73 

vi) a — —9, b = - 4 

\PQ\ = ^(- 9) 2 + (- 4 ^ = 78 1 +16 = J97 


9p2 



(2-5) 2 +(-2-4) ! 

|BC| = ^(-3) ! + 

l«>H 

(-6y — V9 + 36 = V 45 
(-4-2) 2 +(l+2) 2 

M=^ 

1 2 +(3) 2 =736+9 = 745 

f(^l+l) 2 +(l-l) 2 

=7<- 3 ) 

2 +(0) 2 =79=3 


Hence | AP| = |HC| = |C£>| = 745 
but |ZM|*745 

Hence given points do not form a square. 

Q3. Show whether or not the points 
with coordinates (1,3) (4, 2), and (-2,6) 
are verticès of a right triangle. 

Sol. Ut P(l,3), 0(4,2) and R{~ 2,6) 

= > /(3) 2 +(l) 2 =79+T = 7iÔ 




!<2"I = V(-2-4) 2 +(6-2) 2 
= 736 + 16 - n/52 
|P«| = 7(-2-l) 2 + (6 : 3j r 
l£C| = 7(-3 ) 2 + (3) 2 = -75+9 = Vis = 3s/2 

New I^PC?! 2 +|<2^| 2 =(VTÔ) 2 +(V52) 2 
= 10 + 52 = 62 
and |f7fj 2 = (\/Ïb) 2 =18 

So triangle is not right anglcd 

Q4. Use the distance formula to 
prove whether or not the points 

(1>1)> (-2, -8) and (4,10) lie on a 

straight line. 

Let A (1, 1 ) , B{- 2, -8) , C (4, 1 0) 

Since \AB\ = y[(^2-)ÿ +(-$-\Ÿ 

= V(~ 3 ) 2+ (- 9 ) 2 = 79 + 81 = V5Ô =.WÏÔ 
M = >/(4 + 2) 2 +(10 + 8) 2, 

|BC| = 7(6) r +(ï^) T 

= n/36 + 324 = V36Ô 
= 72x2 x 2 x3x3x5 = 6 VÜ) 

l-^l = 0 +(io— t) 

-yjÔ) l +{ 9) 2 = 79 + 81 =n/9Ô = 3n/ÏÔ 
|AB| + |AC| = 3n/ÎÔ + 3 VÏO 
= 6.710 =|BC| 

So jAB| + |ACj = |ÆCj lhe points A, B 
and C are collinear. 


Q5. Find /if given that the point (2, AT) is 
équidistance frorn (3,7) and (9,1). 

Sol. Let 0(2, AT), £>(3,7) and 0(9,1) 

|/>e!=V(3-2) 2 +(7-/r) î 

= 7l J + (7-A-) 2 =fi7(l-A ’f 


Tl +49 -2(7)* + k 2 

-- 7sc 

= 1 

> — 14/c +/: 3 

(9-2) ! +(l-AT)’ 

749 + 1-2(1)/: +Æ 2 


= j50-2k + k 2 


As point P is équidistant from Q and 
So |/>g| = |/»/f| 

750-14/: + k 2 = 750-2/: + * 2 
50-14 k+ k 2 = 50 - 2k + k 2 
—12 k — 0 => k = 0 

Q6. Use distance formula to verify that 
the points A(0,7), 0(3, -5), 

C(— 2,15) are collinear. 

So |A0| = ^/(3-O) 2 + (-5-7) 2 

= ^9 + (-l 2) = 79 + 144 

= v'Î53 =12.37 

|BC| = ^/(-2-3) 2 +(l5 + 5) 2 

= 725 + 400 = 7425 = 20.62 

|CA|=^(-2-0)’ 2 +(15-7) 2 

= 74 + 64 = 768 = 8.25 
As |ab|+|ca|=|0C| 



So given points are collinear with A 
between B and C. 

Q7. Verify whether or not the points 


0(0,0), A(V3,lJ,#(-v/3-l) are 
vertices of a équilatéral triangle. 
Sol. OA - v /(V3 - 0) + (1 - O) 2 

= y/3 + ï 

) 3 +(«f 

= V4 =2 

/(V3-V3) 2 + (-l-l) 2 

=a/(c 

)) 2 +(-2) 2 = Vo+4 = 2 

|(V3-0) 2 +(-I-0) 2 

= V3+1 = -v/4 = 2 

As |OA| = | AJSj = |OS | = 2 

Hence points are not collinear. 
the triangle OAB is équilatéral 

Q8. Show that the points 

A(-6,-5), B(5,-5), C(5,-8) ,D(-6,-8) are 

vertices of a rectangle. Find the lengths 
of ils diagonals. Arc they equal ?. 

SoL jAB\ = ^(5 + 6) H- (—5 + 5] 

=m 2 

\tèC\ ~ yj\ 

+(o) 2 =ÆÏ = 11 

(5-5) 2 +(-8+5) 2 

=w- 

|oc| = 7 

f(-3) 2 =V9=3 

(5 + 6) 2 +(-8 + 8) 2 


= ^(ll) 2 +(0) 2 = a/Ï2Ï = 11 

| AD | = V (- 6 + 6) 2 +(- 8 + 5 ) 2 

= V(-3) I = >/9= 3 

Sincc |A5| = |DC| = 1I and 

|A£>| = jSC| = 3 opposite sides are equal 

Diagonal |AC| = -^(5 + 6)" +(-8 + 5) 2 

= \fl l 2 +3 2 =Vl2l+9 =VÏ30 

Diagonal )BDj = -^(-6—5)“ + (-8 + 5 ) 2 

= yjl I 2 + 3 2 = VÏ21 + 9 = n/Ï30 

|ao| 2 +|dc| 2 = |ac| 2 

ZADC = 90° 

Also |AB| 2 + jAZ>| 2 =|B/)| 2 
ZBAD = 90" 

|AC| = |Si)| = >/l3Ô 


Hence given points form rectangle 
A(-6, -5) B(5, -6) 



As |AC|=|SD| = VÏ3Ô 


Hence diagonal s are equal. 

Q9. Show that the points M (-1,4), 

A (-5, 3), P (1,-3) and g (5,-2) are the 

vertices of a parallelogram. 

SOL.|PQ| = a /(5-I) 2 +(-2 + 3) 2 

— ^/(4) +(i) — Vi6+i = VT7 



|A/N| = > /(^5 + l) 2 +(3-4) 2 

=>/H) 2 +(- i) 2 =VÏ6ÏÎ=>/ïi 
W = V( 1+5 ) 2+ (-3-3) 2 
= V(6) 2 +(-6) 2 = V36+36=Æ 
|Mô| = > /(5 + 1) 2 +(-2-4) 2 

= yj^+ï^ëf = V 36+36 = Æ 

Since |P0| = |MW| = VÏ 7 

and |WP| = |we| =y/72 

So opposite sides, of quadrilatéral MNPQ 
are equal. 

|NQ| = >/(-5-5) 2 + (3 + 2) 2 

= V (-1 0 ) 2 +( 5) 2 
= Vl 00 + 25 - VÎ 25 = 5 - 75 " 

|w| 2 +|pe| 2 =(V72) 2 +(^7) 2 
= 72 + 17 = 89 
|« v | 2 +|/> fi | 2 *| jV 0| 2 


The measure of angle at P * 90 u 



Hence given points form a parallelogram. 

Q10. Find the length of the diameter 
of the circle having centre at C(-3,6) 


and passing through P (1,3) . 

SOL. Length of radius= 

|/>C| = ^(-3-l) ! +(6-3) ! 

= ^(-4f+(3) ! 

= *<116+9 
= a /25 
= 5 

Length of diameter = 2r = 2(r) = 10 


Exercise 9.3 


Ql. Find the mid point of the line 
segment joining each of the following 
pairs of points. 

a) >1(9,2), B (7,2) 

If R(x,y) is the desired midpoint then, 

x _ + *2 _ 9+7 _ 16 __ g 

2 2 2 ~ 
v _ fl+ft ^2 + 2_4 
2 2 2 
P( JC *>')-P(8,2) 


b) A(2,6), S (3, -6) 

If /?(*,)>) is the desired midpoint then, 
x. + x 2 2 + 3 5 

Y — =- zr rr . 

2 2 2 

y = A±ZL := ^6 = 0=0 
2 2 2 

c) >l(-8,i), 5(6,1) 



If Æ(jr,y) is the desired midpoint then 


x = 


_ je, + x 2 _ -8 + 6 _ -2 _ ^ 


d) 


2 2 2 

y.+y 2 _ 1 + 1 _ 2 - 1 

y 2 2 2 

y) = /?(— 1,1) 

4(-4,9), B(-4 -3) 


If R(x, y) is the desired mid point then, 
^ = x,+x 2 = -4-4 _--8 4 


y = 


_ y t + y 2 _ 9 ~ 3 _ 6 _ 3 


e) 


2 2 2 
R(x,y) = R{-4,3) 

A(3,-ll), 0(3, -4) 


If R(x, y) is the desired midpoint then, 

x+jc 2 3+3 6 , 

x = — - = — — = - = i 

2 2 2 

v= A±A = - n - 4 =:^ = -7.5 

y 2 2 2 

/. R(x, y) = R(3>-7 .5) 

f) A (0,0), 0(0, -5) 

If R (x, y) is the desired midpoint then, 

x,+x 2 0 + 0 n 

x = — ~ — — = — — = o 
2 2 

v = h±y2. = ^l = ll = - 2.5 

J 2 2 2 

.% R{x,y)~R( 0,-2.5) 

Q2. The end point P of a line segment 
PQ (-3,6) and its mid point is (5,8). Find 
the co-ordinates of the end point Q. 

Sol: (-3,6) 

If R(x,y) is mid point then. 


x- 


*)+*2 

2 


and 


_ y. + y 2 
2 


-3+^ 

2 

10 = —3 + x 2 
x 2 =10 + 3 = 13 

8 =«±* 

2 

1 6 = 6 + y 2 


y 2 =10 

Coordinates of the end point 2(13,10) 

Q3. Prove that midpoint of the 
hypoténuse of a right triangle is 
équidistant from its three vertices 

P(-2,5), 2(1,3) and 0(-l,O) 

SOL.|PCf =(l + 2f+(3-5) î =9+4 = 13 

|0R| 2 =(-1-1) ! +(O-3) j =4+9 = 13 

|/>/î| 2 =(-l+2) 2 +(0-5) ! =1+25 = 26 

As IwMflUf-lHlf 
Hence PR is the hypoténuse 
If M{x,y) is desired midpoint then, 

— 1 + (— 2) _ —1 — 2 _ —3 
2 2 ~ 2 
5 + 0 5 




\qm\ 




I- 3 " 


-3 — 2 


\ 2 


5-6 


- 5V + -‘ 


= J22 + i 

V 4 4 



2 ; 12 , 

As|pm| = |rm| = |qm| 

M is équidistant from P, Q and R. 

Q4. O (0, 0), A(3, 0) and B(3, 5) arc 
three points in the plane, find M, and 
M 2 as midpoints of the line segments 
AB and OB respectively. Find |M, , M, |. 

Sol: Let O (0,0), A(3,0), B(3,5) are three 
points in the plane. M| is the mid point of 
OB and M 2 is the mid-point of AB 


M(x,y) = M 


x . +x 2 y,+y 2 


: M, 


2 2 

f 0 + 3 0+5"] 

2 ’ 2 J 


= M, 


3 5 


/U’ 2) 

M 2 is midpoint of AB therefore 


Now 


(MM 3 4) 


are midpoints 


wefind I M| M 2 t 
d = 7Ü 2 -x 1 ) 2 +(y 2 -y | ) 2 


Thcn [M, MJ:;: 


4 hi-i: 




Q5. Show that the diagonals of the 
parallelogram having vertices 

A(l,2), B(4,2),C(-l,-3). £>(-4,-3) 

bisect each other. 

Sol: If M , is desired midpoint of diagonal 
DB. 

x t + x 7 _ 4-4 


x — - 


2 


= 0 


y = + y 2 _ 2-3 __ -1 

2 2 2 


M,(: k, y) 


0- 


n 

2 J 


If M 2 is desired midpoint of diagonal AC 


*Tj 1 1 q 

2 

>’i + y* 


M ?X x 'y) = \ G’ 


2-3 -1 

2 ~ 2 

1^ 


2j 


As midpoints of the diagonals coincidc 
hence diagonal bisect each other. 
Q6. The verticcs of a triangle are 
P(4,6), Q(-2,-4) and R(-8, 2) show that 
the iength of line segment joining the 
mid points of line segment PR, 

QR is ^PQ. 

Sol. If M i is desired midpoint of line 
segment PR. 


x = 


x, + x 2 _ 4 - 8 _ -4 _ ^ 


2 2 

- Z t.Zi - 6+2 

2 ~~ 2 2 


— = 4 


M l (x,y) = M l {-2,4) 

If M, is desired midpoint of line segment 
QR. 

x +x 2 


x = - 


- 2-8 -10 


v = 


2 

* + )’: 


-5 


-4 + 2 _ -2 _ _ 
2 __ 2 
A/ 2 (x,y) = M 2 (-5,-1) 

[M,M 2 | = ^(-5 + 2) 2 + (-1 -4) 2 

= ^)+(-5) 2 

= V 9 + 25=V34 

|^G| = V(-2-4) 2 +(-4-6)" 

= ^(-6) 2 + (-10) ! 

= V36 + 100 =VÎ36 =V34x4 
= 2^/34 

As2|M,M 2 | = |PQ| 


Hence AfjA/J 


|PQj 


Review Exercise 9 


Q3. Find distance between pairs of 
points 

i) (6,3), (3,-3) 

Let P(6,3), 2(3, -3) 

|Pô| = x/(3-6) 2 +(-3-3) ! 

=V(- 3 ) !+ ( -6 )’ 

= -v/9 + 36 = V45 

ii) (7, 5), (1,-1) 


iii) 


Let P(7,5),G(1,-1) 

|/>fi| = V(7-l) ! +(S + l) ! 

= ^/(6) 2 +(6) 2 = ^36 + 36 

= Æ = V36x2=6v/2 
(0,0), (-4,-3) 

Let P (0,0), Q (-4, 3) 

| p < 2 bV (- 4 -°) 2+ (- 3 -°) 2 



=>/(- 4 ) 2+ (- 1 2 3 4 ) ! 

= Vl6+9 = a/25 -5 

Q4. Find the midpoint between the 
following pairs of points. 

SOL. (i) (6,6), (4, -2) 

If /f(jc,y) be desired midpoint, 
then, 

6+4 10 , 

x = — — = — = 5 
2 2 

6-2 4 „ 

y = = - = 2 

2 2 

/?(*,y) = R(5,2) 
ii) (-5, -7), (-7, -5) 

If R(x, y) be desired midpoint, 
then. 


-5-7 -12 , 

X = : = -6 


>’=- 


2 2 
-5-7 -12 


= -6 


2 2 

/?(*,;y) = /?(-6,-6) 

iü) (8,0), (0,-12) 

If R(x,y ) be desired midpoint, 

then, 

8 + 0 8 


x = 


= — = 4 
2 2 


- 12+0 -12 „ 

y = = = -6 

2 2 

/?(x,y) = /?(4,-6) 


1. Distance between points (0, 0) and 
(l.l)is: 

(a) 0 (b) 1 

(c) >/2 (d) 2 

2. Distance between the points (1,0) 
and (0, 1) is: 

(a) 0 (b) 1 

(c) V2 (d) 2 

3. Mid-point of the points (2, 2) and 
(0,0) is: 

(a) (1,1) (b) (1,0) 

(c) (0,1) (d) (-1,-1) 

4. Mid-point of the points (2, -2) and 
(-2, 2) is: 

(a) (2,2) (b) (-2,-2) 

(c) (0,0) (d) (1,1) 


A triangle having ail sides equal is 
called 

(a) Isosceles (b) Scalene 
(c) Equilatéral (d) Noneofthese 

6. A triangle having ail sides different 
is called: 

(a) Isosceles (b) Scalene 

(c) Equilatéral (d) Noneofthese 

7. The points P, Q and R are collinear 
if: 

(a) |PQ[ + |QR | = | PR | 

(b) |pq|— |qr[=|pr| 

(C) ;K>i+|QR|=o 

(d) None 


|5. 



8. The distance between two points 
P(x t , yi) and Q (x 2 , y 2 ) in the 
coordinate plane is: 

(a) d = 7( x 2 - x )> 2 +(y 2 -yi) 2 ,d >0 

(b) d = ^/(x,-x 2 ) 2 -(y 1 -y 2 ) 2 

(c) d = > /(x 2 -x 1 ) 2 -(y 2 ~y 1 ) 2 

(d) d = -\/(xj + x 2 ) 2 — (y, + y 2 ) 2 

9. A triangle having two sides equal 
is called 

(a) Isosceles (b) Scalene 

(c) Equilatéral (d) None 


10. A right triangle is that in which 
one of the angles has measure 
equal to: 

(a) 80° (b) 90° 

(c) 45° (d) 60° 

11. In a right angle triangle ABC, 
Pythagoras’s theorem, 


(a) 

|AB| 2 =|BC| 2 +|CA| 2 where 


Z ACB = 90°. 

(b) 

|ab| 2 =|bc| 2 -|ca| 2 

(c) 

|ab| 2 +|bc| 2 >|ca| 2 

(d) 

|ab| 2 -|bc| 2 >|ca| 2 


Answer ke 


1 . 

C 

2 . 

C 

3 . 

a 

4 . 

c 

5. 

C 

6 . 

b 

7. 

a 

8. 

a 

9 . 

a 

10 . 

b 

11 

a 





